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TRICHIURUS LEPTURUS LINN. FROM 
LONG ISLAND. 


In searching through my records covering a pe- 
riod of twenty years I discovered two records of the 
cutlass-fish from Orient waters. The first individual, 
17 inches in total length, was taken from Long Island 
Sound, July 16, 1902. The second was from Gardi- 
ner’s Bay, in ten feet of water, on August 27, 1909. 
This specimen was 19 inches in total length. Its oc- 
currence appears to be that of a very rare straggler. 

Roy Latuam, 
Orient, N. Y. 


ON THE GENERA Orestias and Empetrichthys. 


The genus Orestias, consisting of a number of 
species, is as far as known, confined to lakes and the 
stagnant portions of the rivers of the uplands of Cen- 
tral Peru and North central Chile. During the Irwin 
Expedition of Indiana University it was found as far 
north as Gollarisquisga. It was found to be abun- 
dant in some of the streams and lakes about Cerro de 


‘Prof. E. W. Berry expressed the opinion to the writer that the first uplift 
in the region of the Andes was eroded to mature topography. The present great 
height of the Andes is the result of a later uplift. The region about Junin and to a 
less extent about Lake Titicaca shows the ancient topography lifted to a height 
of 12,000 feet and more. Toward this highland, the streams from the east and_west 
have cut deep gorges. Thus the Rimac flows in a narrow — valley from Ticlio 
to Callao on the west and the Tarma river has cut a similar gash from above Tarma 
to La Merced on the east. 

Orestias seems to be confined to the ancient highlands and the immediate slopes. 
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Pasco, Junin, Ticlio, Oroya, Jauja and Huancayo. 

Near Casapalca it occurs in some of the lakes of the 

Rimac basin on the Atlantic slope. Garman has pre- 

te al recorded it from some of the lakes of this 
asin. 

In the Urubamba system one small species was 
found just below Ollantaytambo at about 7000 feet. 
Below this elevation it was not seen. Different species 
are found in the lakes near Cuzeo, Chinchero, Urcos 
and Langilaio, all of the Urubamba basin. Its point 
of greatest abundance both in individuals and in spe- 
cies is Lake Titicaca. Some of the species here attain 
a length of about a foot. Some of the larger are 
served in the restaurants as Pejerey and masses of 
some of the smaller species are sold in the markets 
dried together into cakes. It is found also in Lake 
Poopo into which Lake Titicaca drains and in the . 
pools and creeks of the salinas south of Poopo along 
the railroad line inland from Antofagasta. I have 
an enormous number of specimens and hope sooner 
or later to determine the variation, modification with 
sex and age, etc., of the different species. Being 
found only in the highlands and reaching probably 
the highest altitude inhabited by fishes the question 
of the origin of this genus has always excited inter- 
est. Orestias is associated with various species of the 
genus Pygidiwm, in places with species of Astroble- 
pus, even Bryconamericus and Ancistrus. All of 
these genera are mountain scalers, at home in the tor- 
rents from near sea-level to the heights. They may 
have worked their way up the present streams. Not 
so Orestias. It is not found in the torrential portions 
of the streams, but in backwater, lagoons, swamps, 
quiet places of the rivers and lakes, never, as far as 
known, below 7000 feet. It attains a height of about 
16,000 feet and is at its best around 12,000 feet. No 
relatives are known to occur in the lowlands skirting 
its mountain homes. It is an ancient genus whose or- 
igin is bound up with the origin of the Andes. Its 
ancestors were pushed up by the rise of the Andes and 
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thus isolated from their relatives which are practically 
extinct in Peru. 

Its distinguishing characters are the united lower 
pharyngeal bones and absence of ventral fins. The 
teeth on the.pharyngeals differ from slender needles 
to rounded pavement. The shape of the pavement 
teeth is an adaptation to the nature of the food; only 
those species feeding on small mollusks have pave- 
ment teeth. The shape of the short blunt pavement 
teeth is not due to wear since relay teeth which have 
not pierced the gum have the same shape as those 
long in use. The teeth in the jaws are in single series, 
needle shaped or conic. 

Empetrichthys, the genus most closely related to 
Orestias, consists of one species, merriami. It is found 
at Ashmeadows and Pahrump Valley, Nevada near 
the boundary between California and Nevada, at an 
elevation of about 3800 feet. (Ashmeadows). It 
also lacks ventrals and the lower pharyngeals are 
also united. The teeth of the jaws are in two series 
with a few teeth scattered between the series. They 
are triangular, compressed antero-posteriorly. The 
teeth on the pharyngeals are pavement teeth, very 
similar to those of the jussei group of the genus Ores- 
tias. 


PHARYNGEAL TEETH OF EMPETRICHTHYS (above) 
and ORESTIAS (below) 
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Are Empetrichthys and Orestias so widely sep- 
arated in space the remnants of a group of the Poe- 
ciliidae formerly generally distributed in the moun- 
tains between the United States and Chile or are 
they products of the Independent but parallel evolu- 
tion of Fundulus? They are so similar that they 
might readily be considered as forming but one genus. 
The double series of teeth in the jaws and the terminal 
though oblique mouth and the slightly more posterior 
position of the dorsal are the only characters distin- 
guishing Empetrichthys from all of the species of 
Orestias. 

C. H. E1cENMANN, 
Bloomington, Indiana. 


NOTES ON Lampropeltis elapsoides virginiana 
BLANCHARD. 


In Number 81 of Occasional Papers of the Museum 
of Zoology, University of Michigan, this form is de- 
scribed by Mr. Blanchard, the type and one other 
specimen being from Raleigh, N. C., and he remarks, 
“So few specimens of this form are known that no 
general description can be drawn up.” 


To aid in throwing more light on this and related 
forms, I give below my notes on a number of “red 
king snakes” taken in this locality, not guaranteeing 
that all or any belong to this particular subspecies. 
The numbers used in referring to these snakes are 
from a serial list in my possession, the gaps being 
occupied by specimens (from other states) not re- 
ferred to in this paper. 

All are from Raleigh, North Carolina, the type 
locality of virginiana, except No. 32 from Ruther- 
fordton, N. C. 

No. 7, April 26, 1901, loreals absent, first row 
of temporals 1-1, scale rows 19. In the other speci- 
mens the scale rows are 19, and the first row of tem- 
porals 1-1, unless otherwise stated. 
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No. 18, April 1899, loreals present, temporals 2- 
2, scales 21, the adjacent black rings unite on the 
ventrals thus enclosing the red dorsal saddles. 

No. 19, May 10, 1905, loreals absent, no other 
data preserved. 

No. 20, Oct. 1904, 180 mm., loreals present, scale 
rows 19, the white rings are interrupted on the belly 
by black, the red rings uninterrupted. 


No. 21, October 1904, 150 mm. loreal present 
on one side, but reduced on the other to a small tri- 
angular plate at the junction of the prefontal, nasal 
and first and second upper labials. Typical elapsoides 
in color. 

No. 22, June 20, 1901, 450 mm., loreal absent 
on one side and represented on the other by a triangu- 
lar plate cut off front of prefrontals and extending 
to the labials. Nearly typical elapsoides, but has 
black spots on the belly opposite the white rings. 
Temporals 2-1, scale rows 21. 

No. 23, June 20, 1901, 240 mm., loreals ab- 
sent, sixth upper labial on each side reaches to parie- 
tals and suppresses temporals. Red rings closed by 
a partially divided black tract on middle line of 
belly. Black spots on belly opposite white rings are 
present on hinder half of belly only. 

No. 24, Feb. 28, 1906, 518 mm., loreal absent, 
no color notes. 

No. 25, April 9, 1906, 534 mm., loreal present, 
no color notes. 

No. 26, May 30, 1906, 225 mm., loreal present. 
Chin, throat and belly white, unmarked, the red rings 
extending about one scale width on ventrals, till about 
third ring in front of vent where they encroach more. 
Red rings in front of vent and all on tail extend all 
the way round. White rings all narrowed on the third 
and fourth rows of scales, so much so in the third, 
fourth and fifth rings from head that the black of ad- 
joining rings unites, separating the white of the rings 
from the white of the belly, head red. This speci- 
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men superficially looks much like a Cemophora coc- 
cinea. 

No. 27, June 16, 1906, 450 mm. Loreals pres- 
ent. White rings all complete, not interrupted on 
belly, the white extending along the center of the 
belly completely interrupting all the red and black 
rings, except the posterior one of the second pair of 
black rings which extends across the belly. Inferior 
edges of each red saddle bordered with a more or less 
complete row of small black spots. Red spots extend- 
ing about width of two scale rows on ventrals. Red 
rings on tail complete and the three preceding the 
_vent also nearly complete across the belly. 

No. 28, July, 1907. 175 mm., loreal present. 
Belly white with black spots opposite the white cross 
bars. Red spots not closed by black below, except 
the one just back of head. 

No. 29, Oct. 1909, 185 mm., loreal present. No 
color notes. 

No. 81, June 5, 1914, 540 mm. Loreals absent. 
Six red rings in front of vent practically complete, 
those anterior to this more or less divided by white 
below, rings interrupted by black spotting on middle 
of belly, especially posteriorly. 

No. 32, Rutherfordton, N. C., January 2, 1911, 
450 mm., loreals absent. Black rings complete, 
mostly more or less black markings on belly opposite 
red and white rings, these much heavier posteriorly 
and wholly or mainly lacking near head. 

No. 33, July 24, 1917, 354 mm., loreals present. 
Nearly typically elapsoides in color and markings. 
White rings with no black on belly. 

No. 34, August 18, 1917, 360 mm., loreals pres- 
ent. Nearly typically elapsoides in color and mark- 
ings, but white rings, except anterior five containing 
black spots on the belly, red rings mostly interrupted 
on belly by narrow bars of whitish. 

It will be seen that of the seventeen specimens 
listed, three (Nos. 13, 23, 32) refer to virginiana on 
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color pattern; seven (Nos. 20, 21, 22, 28, 31, 33, 34) 
to elapsoides; one, No. 27, would appear to be inter- 
mediate; one, No. 26, is abnormal in its ventral color- 
ation, while the remaining five have no color notes 
preserved. 
C. S. Brimtey, 
Raleigh, N. C. 


-§ 

‘ 
Bue 


INDEX FOR 1920 


Abramis p. 35. 
acanthias, ualus, p 
aesopus, Rana, p. 26, 55. 
aestivus, Opheo rys, p. 74, 83. 
abonita, Salmo, p. 72. 
alleni, Lyodytes, p. 57. 
alleterata, Gymnosarda, p. 96. 
allisoni, Thunnus, p. 9 
alpestris, Triturus, p. 66. 
altissima, Citula, p. 
Alutera schoepfii, p. 92. 
Ambystoma . 40. 
he opacum, p 5, 82. 
f 


Ambystoma tigrinum, P. 66. 
Ameiurus catus, p. 43. 
Ameriurus lophius, p. 43. 
Ameiurus nebulosus, p. 43. 
Ameiva ameiva praesignis, p. 45. 
Ameiva dorsalis, p. 22. 

ameiva praesignis, Ameiva, p. 45. 
americana, Morone, p. 20, 38. 
americanus, p. 46. 
americanus, Bufo, p. 40 
Amphiuma means, p. 5, 4 
Amyda spinifera, p. 41, 73. 
Anchoviella brownii, p. 91. 
Ancistrus, 4. 

Anolis carolinensis, p. 82. 
Antodax, p. 64. 

Aquarium Mt Miami, p. 54. 
arenarius, Leiocephalus, 20. 
arenarius, Steironotus, 73. 
armata Citula, p. 

asper, Triturus, 
Astroblepus, p 104. 
Astylosternus. p. 17. 
atlanticus, Scoliophis, p. 76. 
atra, Salamandra, p. 
atromaculatus, Semotilus, p. 35. 
atronasus, Rhinichthys, 
auratus, Osmerus, p. 


auratus, p. 
na, p. 14, 4 
Babina. 14, 16. 


Babin a, p. 14, 16. 

Bairdiella chrysura, p. ‘91. 

bairdii, Cottus, p. 1 

Balistes carolinensis, p. 92. 

bambusicola, Hyla, p 

To SS 55, 57, 69, 71, 


bartholomaei, Caranx, p. 28. 
Basiliscus americanus, p. 46 
baurii, Kinosternon, p. 57. 
beardsleii, Sal mo, p. 

linearis, Merluccius, p. 

K ulata, Raja, p. 81. 
Bishop, C;, p. 21. 

bislineata, Eurycea, p. 64. 
bispinosus, Gasterosteus, p. 38. 
Blanchard, F. N., p. 33. 
blandingii, Emys, p. 41. 
Boleosoma olmste i, p. 35. 
— jphyraena, p. 

3 
S» 7, aS, 94, 101, 109. 


Bufo americanus, 
Bufo fowleri, p. 8 

Bufo terrestris, p. 82, 85. 
caballus, Caranx, p. 29, 


callarias, Gadus, p. 20, 97. 
calligaster, Lampropelis, p. 83. 
canis, Mustelus, p 

Carangoides, fi, 35. 
Carangoides deani, p33. 
Carangoides gilberti, p. 13. 
Carangoides humerosus, p. 13. 
Caranx, p. 11, 

Caranx bartholomaei, p. 28. 
Caranx caballus, p 

Caranx crysos, p. Poo, 59, 92. 
Caranx hippos, p. 44. 

Caranx hippos tropicus, p. 45. 
Caranx latus, p. 58 

Caranx pisquetus, p. 29. 
Caranx ruber, p. 28. 

carolina, Terrapene, p. 3, 41. 
carolina triunguis, p. 83. 
carolinensis, Anolis, p. 82 
carolinensis, Balistes,. p. 92. 
carolinensis, Gastrophryne, p. 82. 
carolinus, Prionotus, p. 9 

catesbeiana, Rana, p. 40. 
Catostomus nigricans, p. 35. 

catus, Ameiurus, p. 43. 

elestus occiduus, p. 22. 

helonia mydas, p. 73. 

helydra osceola, p. 57. 

helydra serpentina, p. 41, 83. 
hioglossa lusitanica, p . 66. 

christyi, Rana, p. 17 

Chrosomus, p. 90. 

Chrysemys p. 41. 


Chrysemys ps, 

chrysophryoides, itula, 13. 

chrysura, Bairdiella, p. 91. 

cinereus, Plethodon, p. 40. 
tula, p. 11. 

tula p. 12. 

tula armata, p. 11 

tula chrysophryoides, } p. 13. 

tula dinema, p. 13. 

tula halli, 

tula mandi ularis, p. 12. 

tula oblonga, p. 12. 

tula o hthalmotaenia, p. 13. 

tula plumbea, p 

Rana, 140. 
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Clemmys p. 
Clupea harengus, 


Coluber rosaceus, p. 

concinna, Pseudemys, p. 
constrictor, Coluber, p. 83. 
contortrix, Heterodon, p. 56, 83. 
corais couperi, p. 31. 
cornutus, otropis, p. 35. 

Cottus bairdii, p. 1 

Cottus franklini, p. 2. 

Cottus gracilis, p. 2. 

Cottus meridionalis, p. 2. 

Cottus ricei, p. 2. 

crescentis, Salmo, p. 72. 

Crotalus 57. 
Crotalus 

crucifer, H 0. 

crumenopht Trachurops, p. 92, 


crysoleucas, Abramis, p. 35. 


‘ 
Clemmys culpta, p. 8 hes 
nemidophorus sexiineatus, p. 74, 83. 
Coleonyx variegatus, p. 101, oe 
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crysos, Caranx, p. 29, 59, 92. 
Cyclopterus 92. 
Cyclura, p. 54. 

Cynoscion regalis, p. 91, 96. 
leani, p. 13; 

Deckert, 

p. 57. 
dentatus, Paralichthys, p. 92. 
derjugini, Triturus, p. 65. 
Desmognathus fusca, 


diaphanus 
dinema, Citula, p 
dorsalis, 
dorsalis, Citula, p. 11, 13. 
Drymarchon corais couperi, p. 31. 
unn, E. R., p. 8, 54, 68 
— Raja, p. 91. 
igenmann, + Pp. 106. 
Elaphe guttata, p. 83. 
Elaphe obsoleta, p. 33, 74. 
Elaphe 69. 
Elaphe vulpina, p. 7 


virginiana, Lampropeltis, p. 


elegans, Pseudemys, 93. 
elegans, Virginia, p. 83. 
Eleutherodactylus ricordii, p. 56. 
Elops saurus, p. 91. 
tmpetrichthys merriami, p. 105. 
emys blandingii, p. 41. 
Uperlanio, p. 97. 
cretmochelys imbricata, p. 73. 
rimyzon — p. 3 35, 
Sox, p. 95, 
Eupomotis gibbosus, p. 
burycea bislineata, p. 64. 
burycea guttolineata, p. 82. 
vurycea p. 67. 
Surycea rubra 
evermanni, 72. 
evolans strigatus, p. 92. 
fasciatus, Plestiodon, 83. 
Fisher, G. 18; 78. 
flavescens, Perca, p. 95. 
‘ontinalis, Saivelinus, 
Fowler, 4. 
fowleri, Bufo, 84. 
ranklini, Cottus, p. 2. 
Fundulus diaphanus, p. 35. 
Fundulus 18, 38. 
usca, Desmognathus, p. 64, 
ruscus, Geotriton, p. 64. 
Gadus callarias, p. 20, 97. 
Salmo, p. 72. 
ampsosteonyx, p. 17. 
Gasterosteus bispinosus, p. 38. 
Gastrophryne carolinensis, p. 82. 
gecgraphica, Graptemys, p. 73. 
eotriton fuscus, p. 64. 
Germo allisoni, see 
Germo macropterus, p 
getulus, Lampro 83, 100. 
getulus brooksi, ampropeltis, ” 56. 
gibbosus, Eupomotis, p 
gilberti, Carangoides, 
gilberti, Salmo, p. 72. 
glutinosus, Plethodon, p. 82. 
— Cottus, p. 2. 
raptemys p. 73. 
grylio, Rana, p. 5 
guttata, Clemmys, p. 7. 
guttata, Elaphe, p. 68, 83. 
ene Eurycea, p. 82. 
mnosarda alleterata, p. 96. 
Gyrinophilus porphyriticus, p. 67. 
halleri, Urobatis, 82 
halli, Citula p. 13. 
Hal Hinan, p. 49. 


p. 64, 
Desmognathus quadramaculatus, p. 67. 


harengus, p. 91. 
Haseman, p. 

Heilner, V. C., 

henshawi, 72. 

Herpele p. 46. 
heteroclitus, Fundulus, p. 18, 38. 
Heterodon brownii, p. 

Heterodon contortrix, p. 39, 56, 83. 
Heterostichus rostratus, p. 19, 
hippos, Caranx, p. 44. 

hippos tropicus, Caranx, p. 45. 
holbrookii oR p. 76. 

holsti, 


insculpta 
rideus, p. 72. 


baurii, p. 57, 
Kinosternon odoratum, p. 41, 74. 
Kinosternon subrubrum, 73, 
Lactophrys tricornis, p. 97. 
Lampropeltis calligaster, p. 83. 
elapsoides virginiana, 


Lampropeltis getulus, p. 74, 83, 100. 
Lampropeltis getulus trookii, 56. 
Lampropeltis triangulum, p. 9 
Latham, R., p. 92, 103. 

a Vie, P P, . 39, 
p. 73. 
Leiocephalus psammodromus, p. 73. 
Leiostomus xanthurus, p. 91. 
entiginosus, Rhinobatus, p. 71. 
Leptodactylus, p 
epturus, 103. 
Leuciscus p. 35, 87. 
Leurognathus, p. 67. 
ewisi, Salmo, p. 72. 
lichenata, Hyla, p. 54. 

Liodytes alleni, 87, 

ophius, Ameiurus, p. 43. 

Lota maculosa, p. 2. 

umpus, Cyclopterus, p. 92. 
macdonaldi, Salmo, p. 72. 
macropterus, Germo, 10, 
maculatum, Ambystoma, p. 40. 
maculatus, Spheroides, p. 92. 
maculosa, Lota, p. 2. 
maculosus, Necturus, Bs. 5. 
major, Terrapene, p. 
mandibularis, Citula, p. 12. 
marginata, p. 41. 
marginatus, Stereochilus, p. 8. 
marmorata, Clemmys, p. 7. 
mascareniensis, Rana, p. 17. 
means, Amphiuma, p. 5, 41. 
omolobus, p. 96, 
Medsger, O. P., p. 34. 
Melanemys, p. 

melanoleucus, Pituophis, p. 31. 
Menidia, p. 

Menticirrhus saxatilis, 
meridionalis, Cottus, p. 2. 
Merluccius bilinearis, p. 97. 


sees humerosus, Carangoides, p. 13. 
Hyla bambusicola, 98. 
eee Hyla crucifer, p. 40. 
See Hyla lichenata, p. 54. 
PA ~ Hyla monticola, p. 98. 
pine Hyla punctariola, p. 98. 
oe Hyla versicolor, p. 40, 
ce Hyporhamphus roberti, p. 91. 
Hypsifario, p. 73. 
Saal Iguana tuberculata, p. 48. 
ee imbricata, Eretmochelys, p. 73. 
inornata, Raja, p. 81. 
OF 73. 
Pp. 
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merriami, p. 105. 
Micropterus, 
montanus, p. 65. 
montereyensis, Raje, 81. 
monticola, Hyla, 
Morone americana, p. 20, 38. 
Mowbray, L. L., p. 
muhlenbergii, Clemmys, 
Mullus auratus, p. 91. 
multiplicata, Eurycea, p. 67. 
Mustelus canis, p. 91. 
mydas, Chelonia, p. 73. 
mykiss, Salmo, p. 72. 
namiyei, Rana, p. 15. 
Nanemys, p. 
Natrix septemvittata, 74, 
Natrix sipedon, p. 40, "jo, 83. 
Naucrates, p. 61. 
nebulosus, Ameiurus, p. 43. 
Necturus maculosus, p. 
Necturus p. 5. 
nelsoni, Salmo, p. 
Ji ta 14; 29, 30, 45, 54, 63, 
nigricans, p. 35. 
Noble, G » p. 18, 53, 54, 100. 
notatus, S p. 56. 
Notophthalmus viridescens, p. 22, 63. 
otropis cornutus, p.- 35. 
otropis procne, p. ar 
blonga, Citula, p. 
bsoleta, Elaphe, p. .— 74, 
occiduus, Ce estus, p 22. 
ochrocephala, p. 46. 
odoratum, Kinosternon, p. 41, 74, 
olmstedi, Boleosoma, p. 35. 
Oncorhynchus, p. 
opacum, Ambystoma, p. 25, 82. 
Opheodrys aestivus, p. 74, 83, 
Ophisaurus, p. 56. 
Ophisaurus ventralis, p. 83. 
ophthalmotaenia, Citula, p. 13. 
Orestias, p. 103. 

Orestias jussei, p. 105. 
osceola, Chelydra, p. 57. 
Osmerus attenuatus, p. 97. 
Osmerus starksi, 
Osmerus thaleichthys, p. 97. 
Osteoglossum bicirrhosum, p. 1. 
Pack, H. J., p. 7, 102. 

alustris, Rana, p. 40. 
aralichthys dentatus, p. 92. 
Parker, G. R., p. 95. 
pre, Peprilus, p. 91. 

eprilus, paru, p. 91. 
Perca flavescens, p. 95. 
Perry, A., p. 50, 
picta, Chrysemys, p. 94. 
pipiens, Rana, p 
isquetus, Caranx, p. 29. 
tuophis, p. 
P tuophis melanoleucus, p. 31. 
4 tuophis sayi, P- 
Plestiodon fasciatus, p. 83. 
Plethodon, p. 64. 
ethodon cinereus, p. 40. 
plenritious Sal mo 
plumbea, Citul la, p 
Pollachius virens, p. 
Pomolobus mediocris, p. 96. 
Poronotus triacanthus, p 
porphyriticus, Gyrinophiine, p. 67. 
Potamophis striatulus, p. 74. 
Potter, D., p. 
Prionotus carolinus, p. 92. 
Prionotus evolans — p. 92. 
procne, Notropis, 

Leiocephalus, p. 73. 
seudacris triseria*a, p. 
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Pseudemys, p. 57. 
Pseudemys concinna, p. 94, 
Pseudemys elegans, p. 93. 
Pseudemys scripta, p. 93. 
Pseudemys troosti, p. 94. 
punctariola, Hyla, p. 98. 
unctatus, Necturus, p. 5. 
ygidium, p. 104. 
quadramaculatus, Leurognathus, p. 67. 
Elaphe, p 
adcliffe, L., p. 54. 
Raja binoculata, p. ‘81. 
Raja eglanteria, p. 91. 
Raja inornata, p. 81. 
Raja montereyensis, p. 81. 
Rana, p. 17. 
Rana aesopus, p. 26, 55. 
Rana catesbeiana, P- 40. 
Rana christyi, p. 1 
Rana clamitans, p. 40. 
Rana grylio, p. 55. 
ana mascareniensis, p. 17. 
Rana namiyei, p. 15. 
Rana palustris, p. 40. 
Rana pipiens, p. 40. 
Rana sp +e p. 56. 
Regalecus, p 
regalis, Cynoscion, p. 91, 96, 
reticularia, p. 57. 
Rhinichthys atronasus, p. 35. 
Rhinobatus lentiginosus, p. 71. 
ricei, Cottus, 2. 
ricordii, Eleut erodactylus, p. 56. 
rivularis, Salmo, p. 72. 
roberti, Hy orhamphus, p. 91. 
almo, p 
rosaceus, P. 8. 
rostratus, Heterostichus, p. 19. 
ruber, Caranx, p. 28. 
rubra, Eurycea, p. 82. 
Ruthven, 
sackeni, Thammophis, 
Salamandra atra, 
Salamandrina ter igitata, p. 65. 
alar, Salmo, p. 73. 
Salmo aguabonita, p. 72. 
Salmo beardsleei, p. 72. 
almo clarki, p. 72. 
almo crescentis, p. 72. 
almo evermanni, p. 72. 
almo gairdneri, p. 
almo gilberti, p. 72. 
almo henshawi, p. 72. 
almo irideus, p. 72. 
almo lewisi, p. 72. 
almo macdonaldi, p. 72. 
almo mykiss, p. 72. 
almo nelsoni, p. 72. 
almo pleuriticus, p. 72. 
almo rivularis, p. 72. 
almo roosevelti, p. 72. 
almo salar, p. 
almo shasta, p. 27. 
almo spilurus, p. 72. 
almo stomias, 72 
almo utah, p. 
almo virginalis, 
almo whitei, p. 72. 
alvelinus fontinalis, p. 27, 
arda sarda, p. 92. 
sauritus, cnn. p. 40. 
saurus, Elo 
saxatilis, p. 91. 
ayi, Pituophis, p. 32. 
jcaphiopus, p. 8 a3. 
holbrookii, p. 76, 
oporus undulatus, p. 74, 83. 
Sceloporus. p. 
Schmidt, K. P., p. 42, 85. 
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schoepfii, Alutera, p. 92. Thamnophis sirtalis sirtalis, p. 41. 
Scoliophis atlanticus, p. 76. hompson, C., p. 54. 
Scotobleps, p. 17. hunnus allisoni, p. 9. 

scripta, p. 93. hunnus thynnus, 10. 
Semotilus atromaculatus, p. 35. thynnus, Thunnus, p. 10. 
septemvittata, Natrix, p. 74. tigrinum, Ambystoma a ae 
Seriola, p. 61. Trachurops pom tons oe almus, p. 92, 96, 
serpentina, Chelydra, p. 41, 83. Trachurus, p. 

Serranus, p. 20. Trachurus trachurus, p. 92. 
sexlineatus, pe gs p. 74, 83. Trachypterus, p. 80. 

shasta, Salmo, p. 27. triacanthus, Poronotus, p. 92. 
sipedon, Natrix, ’p. 40, 49, 83. triangulum, Lampropeltis, p. 98. 
Siren, p. 55. Trichiurus lepturus, p. 103. 
sirtalis concinnus, Thamnophis, p. 102. tricornis, Lactophrys, p. 97. 
sirtalis sirtalis, Thamnophis, p. 41. Trionyx, p. 57 


Smith, H. “a p. 102. triseriata, Pseudacris, 
Smith 24. 


Triturus, see 
Snake- 22° p. 42. Triturus alpestris, p. 66. 
on lt § O., p. 84. Triturus asper, p. 65. 
Sphaero notatus, 56. Triturus derjugini, p. 
sphenocephala, Rana, Triturus montanus, p. 
Spheroides maculatus, p. 92. Triturus rusconii, p. 65. 
Sphyraena borealis, p. 91. Triturus wolterstorfii, iy 66. 
Sphyrna z > p. 91. troosti, Pseudemys, p. 94. 
spilurus, Salmo 72. Trutta, p. 73. 
spinifera, Ande, | p. 41, 73. tuberculata, Iguana, p. 48. 

pirinchus, p. 97. undulatus, Sceloporus, p. 74, 83. 

Squalus acanthias, p. 91. Urobatis Dp. 82. 
starksi, Osmerus, p. 97. utah, core 
Steironotus arenarius, p. 73. Van_Denbur Js » D. 
Stejneger, L., p. 54. vandoisulus, 35, 87. 
Stereochilus marginatus, p. 8. variegatus, Coleonyx, p. 101. 
stomias, Salmo, p. 72. ventralis, Ophisaurus, p. 83. 
Stone, W,, P. versicolor, Hyla, p. 40. 
striatulus, otamophis, Pi 74, virens, Pollachius, p. 92. 
subaspera, Babina, p. 1 virginalis, Salmo, p. 72. 
subrubrum, Kinosternon, p. elegans, p. 83. 
sucetta, Erimyzon, p. 35. viridescens, he Dale p. 22, 63. 


terdigitata, Salamandrina, p. 45. yipina, e, 


Terrapene carolina, p. 3, i. Welsh, 

Terrapene carolina triunguis, p. 83. Wetmore, A., ag 

Terrapene major, p. 83. whitei, Salmo, . 72. 
terrestris, Bufo, p. 82, 85. Wilder, I. W. 54, 68. 
thaleichthys, Osmerus, 97. wolterstorfh, p. 66. 
Thamnophis sackeni, p. 57. woodi, Sceloporus, p. 56. 
Thamnophis sauritus, p. 40. xanthurus, Leiostomus, p. 91. 
Th s siralis » p. 102, zygaena, Sphyrna, p. 91. 
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